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(54) COMPOSITION FOR POLISHING AND METHOD OF POLISHING 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a composition for polishing capable of polishing a 
tantalum-containing compound at a high polishing rate and scarcely corroding the copper 
surface after polishing and to provide a method of polishing by which a dishing can be 
suppressed. 

SOLUTION: This composition for polishing comprises an abrasive material oxalic acid an 
ethylenediamine derivative, a benzotriazole derivative and water without containing an oxidizing 
agent. Furthermore, the composition for polishing comprises the abrasive material, oxalic acid, 
ethylenediamine derivative, benzotriazole derivative, water and hydrogen peroxide. The method 
of polishing for forming copper wirings relates to the production of semiconductor devices and 
comprises polishing and removing all the copper film to be removed with the composition for 
polishing containing the hydrogen peroxide as a second polishing step and polishing and 
removing all the barrier film to be removed with the composition for polishing without containing 
the hydrogen peroxide as a third polishing step in the method of polishing comprising completing 
; the polishing just prior to reaching the barrier film and leaving a small quantity of the copper film 
in a first polishing step and then polishing the remaining copper film and the barrier film in the 
second and third polishing steps. 
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«$bTt»S|**?-^*ifiI)t££TWJ«Me 
b, 3 W£bT*15S"J3©W*JB 

i»3fe-r^*A>j7jiit*±TW*i»5S-r*. 
[oo5 7] n©*j!feK«e*«, im IBSS^©^ 
^ y 3/ 2 w-r?tt«iK:*rr<5WJ*a 

*©!9!3tK:J:t)«IJBItAU7ffltt©W*Sfifll*B«raa 

©W«fflffifi£fe©<t*^ e>*>-^©^T-W«-f £«^cit 
[0 0 5 8] SK> *aW©W«*fe»4. SglfPJiMS 

-car*. Tfctos. ^jsisswrowefflarit**** 

U 2W4. Htt&nttCJIl&HomJIlltottKil 

: 

P£« AVANT 



(8) 2001-89747 

14 

*2I1 r^2 58Bjj *»6 3Wffl rjBifS^j tC^MT^ 
[0 0 5 9] *f6Bjofiff«fflffl)5)c%«. -flS»C±fB©€- 
CirS&b. »t$#5utl:<fc01Sti.. WKttc© 

•5#1ft£-ti-*. X. Btti$©£5(c. aH58M**t*&T 
bffifflTSCifcT^. 

[0060] tt*. *ftw<Dwmmm.i$.m*, itmrnm 

©»*b^»ft«Btt, H^©W«JPXP#©fc©i:bT 

[oo6 i] *»woa«ft«n?a3t*na&ajB-&«© 

W«B#{cS^Wfci^ffi!$n^3afi!c^|-C©^W 
SSr&JtbfcfcWT&S. -3*0, Attic, ttfcAl 

»#bfctaric«ibT*«gr#«tta^$n*. arte 

[0 0 6 2] 
[0 0 6 3] 

fcricK y^v'UA (J£3?®«9 5m2/g) £ffl<^> 

ftWtbT»BMb***ffl^. «i8Wb**ttflTIIEO 3 
lX**«*ffln. n*fl2«l*0j j§S?^b7K^ 
40 M»tbT3 g/L5rfiff«a:WlCffi-&bfc <> teW«^/<i: 
LTIi, y ^ U >^fetCT^IK^ 1 0 0 0 0 AfiKM 

^Lfc?>^;Hi^2 0 0 0 AfigMbfc6-f >fyU3 
>^X/\-, *3J;CX, CVDfeTBSil/fcv'UAIS (T 
EOSH) * 1 0 0 0 0 Afi£flgbfc6-r>3 1 ->'j3>^ 
x/\-<&^fflb, ^n^-*n©fiKMH$rW«bfc. 
[0 0 6 4] P^ffi^^TtC^T. 



1 4 7 2 (IPEC Westech&gD 



(9) 1#P 2001-89747 

15 16 
fflm^-y H IC- 1 0 0 0 (Rode 1 Nitt a*t§3) 

mmmm imin 

-fvT-yW&Sk v 30rpm 
+ tU T-lHliE^ 3 0 r pm 

ffif S. 3. Opsi (a2 11g/cm 2 ) 

m.n&mmmmm 1 5 o m i / l 

[0 0 6 5] mmtik* 2 X A- ttJSUfc *»l3t*ffi : ^XAWtttl^faK 4 9.*Ufflft. fifftfrnlftCD 

mm$>£zf?>?)umcDwmmg. ■. t&.m^.mmm^.mm [0066] -a^x\ mmm<ommo^\^^§mm 

RS-35C (KLA-Tenco rttffl) 10 fli L&. »*£W*ffl&I*<fc©ajfc<t:0f-&TS lfc 

•>D;&III©W*»S : Jt^xSKJESIfcaJ Lambda j^f. 3? 1 (c&tt£i¥««TfeK:«fco fc. 
-A (*B***'J->tt«) * 

TOJ :»tl^*0. 5 (itnKTO#*»:*Sft:«M*<*5«^. 
rxj rifig^O. 5Mm*iBA*JBftft#»«**nfc«^. 
[0 0 6 7] X X IX 1 ] 





No. 


b/L 


S$ 

mol/L 


>v7 
mot/L 


MJT 
mol/L 


A/mln 


A/mln 


A/mfn 






fey 




mm 


mm 


mm 
*y 


mm 


mm 


mm 

tCL 




1 


0 


0.005 


0.003 


0.0008 


30 


5 


0 


0 


0 


0 


© 


© 




2 


5 


0.005 


0.003 


0.0008 


200 


20 


230 


250 


110 


130 




® 




3 


10 


0.005 


0.003 


O.000B 


230 


30 


300 


300 


150 


140 


© 


© 


EOTil 


4 


30 


0.005 


0.003 


0.0008 


300 


30 


390 


400 


190 


200 


© 


© 


E3.l;l 


5 


100 


0.005 


0.003 


0.0008 


550 


40 


580 


600 ; 


250 


290 


© 


© 


ES.'lil 


6 


200 


0.005 


0.003 


0.0008 


800 


50 


840 | 


900 


390 


460 


© 


© 


EMil 


7 


250 


0.00S 


0.003 


0.0008 


1000 


60 


1010 


1100 


480 


580 


© 


© 




8 


50 


0 


0.003 


0.0008 


50 


40 


10 1 


10 


40 


50 


© 


© 




9 


50 


0.0005 


0.003 


0.0008 


200 


40 


80 


too 


100 


110 


© 


© 




10 


50 


0.001 


0.003 


0.0008 


400 


40 


180 


210 


130 


140 


© 


© 




11 


50 


0.003 


0.003 


0.0008 


550 


40 


400 


470 


160 


170 




© 




12 


50 


0004 


0.003 


0.0008 


600 


40 


460 


500 


180 


180 


© 


© 




13 


50 


0.00Q 


0.003 


0.0008 


620 


40 


500 


520 


190 


190 


© 


© 




14 


50 


0.008 


0.003 


0.O008 


580 


40 


510 


520 


200 


200 


© 


© 




15 


50 


0.010 


0.003 


0.0008 


550 


40 


500 


550 


210 


210 


© 


© 




16 


50 


0.015 


0.003 


0.0008 


480 


40 


520 


610 


220 


i 220 


o 


o 




17 


50 


0.005 


0 


0.0008 


500 


40 


520 


540 


680 


700 


© 


© 




IB 


50 


0.005 


0.0005 


0.0008 


510 


40 


520 


| 530 


400 


410 


© 


© 




19 


50 


0.005 


0.001 


0.0008 


500 


[ 50 


500 


540 


290 


310 


© 


© 




20 


50 


0.005 


0.002 


0.0008 


520 


40 


520 


550 


230 


250 


© 


© 




21 


50 


0.005 


0.004 


OJ0008 


520 


40 


510 


540 


190 


200 


© 


© 




22 


50 


0.005 


0.005 


0.0008 


510 


50 


i 520 


53D 


1B0 


200 


© 


© 




23 


50 


0.005 


0.007 


0.0008 


520 


40 


400 


440 


1B0 


180 


O 


o 




24 


50 


0.005 


0.003 


0 


3200 


40 


500 


530 


220 


210 


X 


X 




25 


50 


0.0O5 


0.003 


0.0002 


1200 


| 40 


5 TO 


520 


220 


210 


O 


o 




26 


50 


0.005 


0.003 


0.0004 


550 


50 


I 500 


530 


210 


220 




© 




27 


50 


OD05 


0.003 


0.0006 


500 


40 


510 


520 


220 


210 


© 


© 




28 


50 


0.005 


0.003 


0.0008 


450 


40 


510 


520 


230 


220 


© 


© 




29 


60 


0.005 


0.003 


0.0012 


420 


50 


510 


530 


220 


220 


© 


i © 




30 


60 


0.005 


0.003 


0.0016 


400 


40 


500 


530 


220 


210 


© 


i © 




31 


50 


0.005 


0.003 


0.0020 


380 


50 


510 


520 


210 


220 


© 


i © 




32 


50 


0.005 


0.003 


0.0030 


350 


40 


500 


520 


220 


220 


© 


© 



[0 0 6 8] 3*1 <D&^t>\>AT<nZ.t*m^tz. % 

f, no. i©w*« 

No. 8©->i^g!S:-&S^^*-a-«, ? 

>^;n;MiT, m&ummmm^n^nr^K no. 

1 7 ©I5PW>^y 5 Jfejtl^WW 50 



No. 2 4 ffl^> , y h U 7 , /-;^t*!'J:^i^l:B. 

[0 0 6 9] &mm<Dmmfr*>&tiLft<z>mz&% 



(10) 



2001-89747 



17 



18 



[0 0 7 0] $ffi0!|2 : ffiltt LT\/;UyjUfe»CTff« 
lfc3D^^|/yiJ* (tfc^BBfiSl lOmVg) 
^. M©»iffl«ifflffi£SibT. ©i&igig 5 0 g 
/L. Xi^^iiSO. O05mol/L, ^>Vh U 
7>/—)V0. 0 0 0 7mo 1 /L <hife-2)<k^{3^is6ipii* 



m&3 g/L (Cte -Set 5 L&(/»t>© 
tcffofe. c©tt»tt*«S2K:jsr. pHU 

w»ao«iaiiii»c«tt^58i-r*«i6i3^iSs<. - 

[0 0 7 1 ] 
10 [312] 



No. 


pH 


A /min 


A /min 


A /min 




fey 


mm 


mm 
fey 


tttbJH 


MitM 


mm 

UL 


mm 
fey 




33 


2 


500 


40 


520 


540 


680 


700 


o 


o i 


34 


3 


510 


40 


520 


530 


400 


410 


© 


© 


35 


4 


500 


50 


500 


540 


290 


310 


© 


@ 


36 


5 


520 


40 


520 


550 


230 


250 


© 


© 


37 


6 


520 


40 


410 


440 


190 


200 




© 


38 


7 


510 


50 


320 


330 


180 


200 


o 


© 























[0 0 7 2] mm.M3 : 313 J:9&Jfc*ffi8t£ft 

g/L. va.^ggWiftSO. 0 0 5mo 1 /L, X^U 
>y7 5>©i8S0. 0 0 3mol/L, > '/ h U 7* 



5KV/— JPOjiKO. 0 0 0 8mol/Lt&5i^l:ii 

[0 0 7 3] 
[S3] 



No. 








TEOSBFggJg 






a 


A /min 


A /min 


A /min 








m2/g 
























mm 


IHb8) 


mm 


warn 


mm 










fey 




fey 


«EL 


fey 


«L 


fey 




39 


30 


1100 


100 


900 


900 


500 


500 


© 


© 


40 


50 


800 


50 


840 


900 


390 


460 


© 


© 


41 


70 


550 


40 


580 


600 


250 


290 


© 


© 


42 


150 


300 


30 


390 


400 


190 


200 


© 


© 


43 


300 


230 


30 


300 


300 


150 


140 


© 


© 


44 


500 


200 


20 


230 


250 


110 


10O 


© 


© 



[oo 7 4] ttan«*i!h3<Kseufc»&, 

fC*f bTW«iSStt^:^ < & No. 39 
[0 0 7 5] *Sfi«aj4 : H&fflfflWt8 0 g/L©na< 

y;u->u* ' (i/juy;n*Tfp«) *imiu mmnwm 

m®.fc®<DU&Lt\,T. 5£fetSS5 0 g/L, 
©JggO. 0 0 6mol/L, Z5=-|/>i?7 2>0»S 
0. 0 0 3mol/L, ^>l/hU77-;W!)W0. 



0 0 0 8mo 1 /Li&5<fc9l:9fifflM«SiSL. 

J;-5K:iMMb**£iD*., W*ffl*Ufc*SH«Lfc. K 
40 IWJliUfe*J*JBV>T*lfeM 1 £BI*fcWJ«ttl*SfTo 
It. 

[0076] wjwt»ois***4»c*-r. is»i^*«fc 

[0 0 7 7] 

»4.] 



(10 



#Rf§2 001-89747 



20 



No. 


ifiBfitk**? 


A/min 


A/min 


TEOSBF&gjg 
A/min 




45 


0.5 


150 


500 


200 


o 


46 


1 


250 


450 


200 


© 


47 


3 


500 


430 


200 


<§> ! 


48 


10 


1000 


430 


200 




49 


30 


1300 


430 


200 


© 


50 


50 


1300 


450 


200 


® 















[0 0 7 8] *JP]5 : lffflttt. n D-f U 
*100g/L, ^Uy>0. lmol/L, 
iiBSHt;** 6 g/L £^W£i*fcWi«flmi&^£^ffiiL, 

MPirXh^X/N (SEMATECHS, 9 2 6 ^1 
VV 1 5 0 0 0 A(^^»J«) «l|i|IKg|?»^^ 13 0 0 
OAffSiSLfc. 2fct^T?. Uli^i 1 ©No. 2 8Ci 



[0 0 7 9] fc*s, MnwW^feTtBW^frTlT-^ 



[0 0 8 0] *^T\ -t>?-^-y7m5 0m<DiiiEg| 
S«T-f7y>^'/D7 7'f7- (KLA-Tenc 
ori, P-2) ^ffl^fflteLfc. *:<Dmm, T-ivi' 
>^fitt3 5 0 Axfr-ofz. 

[o o 8 1] ttn^j i : mmm 5 tmmz. lwmvw 

1 3 0 0 0 AlffgiSLfc. ^V^T, 30 

tei5T-2«fS:^x.fe 0 ft*, W«*#«iliS0iJ 5 

■til 4 0 OATifeot. 
[0 0 8 2] J±t!(0ij 2 : MMM 5 -Tf-ffi^ it 11 D 1 



AVANT 1 4 7 2 (IPEC Wes techftS) 
IC- 1 0 0 0 (Rode 1 Nitta tt§S) 
3 0 r pm 
3 0 r pm 
3 . 0 p s i 
15 0ml /L 



? s< & $> y s> jum&ft s^t{ff« l tz t. z. 5 t- 2 w &** 

yyif^w&vtzm^ 'yy>?m\$2 2 0 oat 
Sot. / 

[0 0 8 3] 

wpiz&^t, ?>?)^m<te;mziti?z>i£ii\,mmm 
mtmmizttTznm'&vSiizmntz 2 mm& 3 mm 
iztfj-muwmmi&vozmi&T'gz. ntz. *5&wv>wm 

2ffi(c:te^T«iISfi<D:l&fc*3££^iJDU 

3w\z3o^T\*mwtit*mz&<±?\z, mwmmm.j& 
mzan^mmit^mm^pj^z^mm^t^ z. t. \z j; 

-eg- -5. 



7o> h^—~j(Dm% 



g&Mffi#B#fflHtttffliW«2f«2T@ 1 
T-y K 1*3 



F^— 3C058 M07 CB02 CB10 DA02 DA12 
DAI 7 



